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RISING MATERNAL MORTALITY RATIO IN THE UNITED STATES:
THE ROLE OF CHRONIC DISEASES AND RACE 
CORDELIA R. MUIR 
ABSTRACT 
Maternal mortality has long been a gauge for the health of a nation. It represents not only 
the health of women in that country but the health of the nation as a whole. The world 
experienced a steep decline in maternal mortality ratio (MMR) in the early 20th century, 
but since the 1990s the United States (U.S.) has had a troubling upwards trend in 
maternal deaths. Given its status as the only developed nation with a rising MMR and the 
amount of money spend per capita on healthcare, this trend in MMR has garnered 
increasing attention over the past few decades.  
Defining and identifying maternal morbidity and mortality has led to confusion and 
inaccuracy when tracking the rising MMR. Due to increasing claims of underreporting of 
maternal deaths, the National Center for Health Statistics (NCHS) recommending states 
add a pregnancy checkbox to the U.S. Standard Certificate of Death. However, 
implementation of this checkbox was slow and lead to further data inaccuracy. On 
account of these inconsistencies, the Center for Disease Control (CDC) did not release 
maternal morbidity or mortality from 2007-2020. The newly released data, unfortunately, 
shows no significant change in maternal mortality prevalence, with disparities between 
races persisting. Chronic disease is a significant indicator for maternal morbidity or 
maternal death. With the prevalence of conditions like obesity, diabetes, and 
hypertension 
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on the rise in the general population, the role of these disease in adverse pregnancy 
outcomes must be vigorously studied and mitigated. Additionally, chronic disease are 
more prevalent in older populations and, with the average maternal age in the U.S. on the 
rise, providers must understand how to provide the best care for their changing patient 
demographics. Finally, the U.S. has come to face the growing cries for justice and equity 
in all things, including healthcare. The MMR is no different. There are significant 
disparities between women of certain ethic and racial minorities when it comes to 
likelihood of adverse maternal outcome. These disparities are a product of structural 
racism that is pervasive throughout healthcare in the U.S. 
With these factors in mind, researchers, providers, and policymakers must take swift and 
targeted action to combat the rising MMR, with racial and ethnic minorities as their 
priority. This work should be informed by the most recent data released by the CDC that 
shows the trends in rising MMR and racial disparities are persisting despite decades of 
increased research and attention. With improved tracking methods and a focus on race 
and chronic disease the U.S. has a chance of decreasing its MMR substantially for the 
first time in 3 decades.  
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INTRODUCTION 
In the first part of this thesis maternal mortality will be discussed in depth with 
respect to its importance to the modern world, its history, and terminology. Next, the trends 
in maternal mortality in the United States, specifically its rising maternal mortality ratio, 
will be assessed in comparison to trends in maternal mortality around the world. Finally, 
the roles of data ascertainment, chronic disease, and race in the rising number of maternal 
deaths will be discussed in detail. 
The Importance of Maternal Mortality and Morbidity 
Morbidity and mortality have long been markers of health throughout the world, as they 
highlight which areas of healthcare are performing well and, more importantly, which areas 
must improve. Maternal mortality, specifically, has been used as a gauge to determine the 
health of a society. It reveals women’s ability to access to health care, their overall health, 
and the capacity of their healthcare system to meet their needs. By tracking maternal deaths, 
data can reveal what populations are falling through the cracks of obstetric healthcare and 
healthcare as a whole. The maternal mortality ratio can provide insight into not only the 
risks associated with child bearing, but also the indirect health hazards women face in their 
society. Moreover, the loss of a mother causes pain and suffering for themselves as well as 
their families. These people have lost their future accomplishments contributions to society 
and their children are often left without a mother (King, 2012). The loss of a mother causes 
devastating effects that reach beyond just her family (Fig. 1)  
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Figure 1: Ripple Effect of a Maternal Death or Maternal Near Miss. This is a pictorial 
representation of the widening effect a maternal death or maternal near miss can have on 
different groups. A single event can impact people close to hear, like her child or family, 
as well as society at large. Image from (King, 2012). 
Alarmingly, 3 in 5 pregnancy related deaths are deemed preventable by the Center for 
Disease Control (Petersen, 2019a). Tracking maternal mortality and its root causes 
generates important information that directly reveals women’s health overall and indirectly 
highlights their economic and social status (The DHS Program - Research Topics - 
Maternal Mortality, n.d.). Understanding how maternal mortality effects certain 
populations is vital to addressing the shortcomings in our healthcare systems as well as 
decreasing unnecessary maternal death. Thus, as maternal mortality can reveal so much 
about our society, it becomes imperative to track and understand its prevalence.  
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The History of Maternal Mortality 
Historically, rates of maternal mortality remained steadily high throughout the Western 
world from the mid-19th century, when maternal mortality cases began to be recorded, until 
about the 1930s (I. Loudon, 2000).  Around the mid 1930’s, maternal mortality ratios began 
to diminish around the world. (Irvine Loudon, n.d.-b). In fact, between 1915 to 1997 the 
maternal mortality ratio decreased almost 99% in the United States. (Achievements in 
Public Health, 1900-1999: Healthier Mothers and Babies, n.d.)  
 
 
Figure 2: Maternal Mortality Rate* by year in the United States 1900-1997. *Note: 
Rate is deaths per 100,000 live births. The maternal mortality rate in the United States 
between 1900-1997 declined at a rapid rate due to advances in medical technology and 
public health initiatives to improve population health. It plateaued at a very low rate for the 
second half of the 20th century. Image taken from (Achievements in Public Health, 1900-
1999: Healthier Mothers and Babies, n.d.) 
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The remarkable decline in maternal mortality was due to many different factors such as 
public health initiatives such as improvements in nutrition, environmental interventions, 
and increased access to care (Fee, 1991). Notably, by the 1960s, the maternal mortality 
ratio in most developed countries had converged and were largely the same (I. Loudon, 
2000). 
Figure 3: Maternal Mortality Rate in Western Countries. Maternal mortality rates in 
England and Wales (E and W), USA, Netherlands, Sweden and Australia were varying 
across a wide range in the early 20th century. These rates ultimately converge in the 1960s 
at a much lower number, with the US starting at the highest maternal mortality ratio. Image 
was taken from (I. Loudon, 2000) 
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Additionally, between the 1930s and1940s, committees to review hospital and state 
maternal mortality ratios were established. These committees were given the charge to 
create institutional and physician guidelines and qualifications required for hospital 
deliveries that would lead to more standardized and safe care. Ultimately, this intervention 
reduced maternal mortality by 71% (Achievements in Public Health, 1900-1999: Healthier 
Mothers and Babies, n.d.). Around the same time, reproductive rights activists were 
campaigning for the legalization of abortion. The legalization of medical abortions 
throughout the 1960s decreased maternal death by sepsis due to illegal abortion down by 
89% (“Vital Statistics of the United States, 1973,” 2019). Yet the right to abortion remains 
a significant political battle and has serious implications for current maternal mortality 
ratios.  
Figure 4: Trends in Pregnancy-Related Mortality in the United States: 1987-2017 
Note: Pregnancy related deaths per 100,000 live births. There has been a steady rise in 
maternal mortality ratio in the United States since the 1980’s despite the United States’ 
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status as a developed country. Data from (Pregnancy Mortality Surveillance System | 
Maternal and Infant Health | CDC, 2020). 
 
In the mid 1990s the maternal mortality ratio began to rise again and there were a variety 
of likely causes. Among these plausible causes were advancing age of women who were 
getting pregnant, increasing prevalence of obesity, rising rate of cesarean sections, and 
increased ascertainment of incidents of maternal death (King, 2012). Unfortunately, this 
trend continues to show a rising MMR and has not improved significantly since the MMR 
originally began to rise the United States. Healthy People, a United States government 
organization that sets “10-year national objectives for improving the health of all 
Americans”, set the goal of reducing the average maternal mortality ratio to less than 3.3 
percent per 100,000 births in 2000. The United States was not able to meet this goal (King, 
2012). Again, Healthy People set the goal of reducing the average maternal mortality ratio 
to less than 3.3 percent per 100,000 births in 2010.  Once more, the United States was not 
able to meet this goal (King, 2012).  
 
The rising MMR in the United States is alarming and disconcerting, as it is a country that 
prides itself on pioneering modern medical advancements and improving the lives of its 
citizens. The rising MMR has been a huge concern for physicians and politicians alike, 
even making it onto the agendas of multiple presidential hopefuls during the 2020 
presidential campaign (Zhou, 2019). Most recently, Healthy People set a goal of an average 
of 11.4 maternal deaths per 100,000 live births as their goal for 2020, this would be a 10% 
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decrease from the 12.7 maternal deaths per 100,000 live births that occurred in 2007 
(Maternal, Infant, and Child Health | Healthy People 2020, n.d.) 
 
Defining Maternal Mortality  
The phrases maternal mortality and maternal death may be used interchangeably. Maternal 
deaths are defined as “deaths from any cause related to or aggravated by pregnancy or its 
management during pregnancy and childbirth or within 42 days of termination of 
pregnancy, irrespective of the duration and site of the pregnancy”(ICD-11 Reference 
Guide, n.d.). A death is not considered a maternal death if it is due to  accidental or 
incidental causes and is classified as pregnancy-related regardless of the outcome of the 
pregnancy(Pregnancy Mortality Surveillance System | Maternal and Infant Health | CDC, 
2020). A late maternal death is the death of a woman due to direct or indirect obstetric 
causes occurring more than 42 days postpartum but within a year of the termination of 
pregnancy (Indicator Metadata Registry Details, n.d.).  
 
The Maternal Mortality Ratio is the most common way of measuring maternal mortality 
and is defined by the World Health Organization (WHO) as the number of maternal deaths 





Figure 5: Equation for Maternal Mortality Ratio Figure taken from (Measuring 
Maternal Mortality, n.d.) 
 
It is important to note that the maternal mortality ratio and the maternal mortality rate do 
not measure the same thing and cannot be used interchangeably. The maternal mortality 
ratio indicates the risk of maternal death once a woman is pregnant, in this way the MMR 
does not account for fertility (Indicator Metadata Registry Details, n.d.).  
 
Figure 6: Equation for Maternal Mortality Rate. Equation taken from (Indicator 
Metadata Registry Details, n.d.) 
 
Conversely, the maternal mortality rate is the number of maternal deaths in a given period 
per number of women of reproductive age (Indicator Metadata Registry Details, n.d.). 
While this is a distinction the WHO makes, the terms maternal mortality ratio and maternal 
mortality rate are often mistakenly, used interchangeably. For the purpose of this thesis and 
the data collected from other papers, if the maternal mortality rate is noted to be per 100,000 




A pregnancy related death is a similar term to a maternal death but has an important 
distinction in its definition (Fig. 7). Pregnancy related deaths are defined as “the death of a 
woman while pregnant or within 42 days of termination of pregnancy, irrespective of the 
cause of death (obstetric and non-obstetric)” which includes any accidental causes of death. 
(ICD-11 Reference Guide, n.d.) Pregnancy related deaths account for any death that occurs 
during pregnancy, this includes deaths that would not necessarily be considered a maternal 
death. These terms are defined by the International Classification of Diseases and Related 
Health Problems (ICD) for the purpose of accurately and systematically tracking the and 
comparing maternal mortality and morbidity between different areas or countries. 
Distinguishing between a maternal death and pregnancy related death is important in order 
Figure 7: The Difference Between Calculating Maternal Mortality Ratio and Maternal 
Mortality Rate. Despite being incorrectly used interchangeably, the calculations for MMR 
and maternal mortality rate are vastly different. MMR only refers to the number of maternal 
deaths per l00,000 live births while the maternal mortality rate accounts for population 
fertility by calculating the number of maternal deaths per number of women of reproductive 




to accurately understand how direct and indirect obstetric causes can affect the health 




Figure 8: Difference Between Maternal and Pregnancy-Related Death Note: The sizes 
of the circles do not represent actual proportions. Maternal deaths and pregnancy related 
deaths are two closely linked and often confused terms. While they seem similar, they are 
not the same. Maternal deaths must occur within 42 days of termination and must be due 
to causes related to the pregnancy. Pregnancy-related deaths follow the same timeline as 
maternal deaths but do not have to occur because of obstetric causes. This is the main 
difference between maternal deaths and pregnancy-related deaths, pregnancy-related 
deaths may be due to incidental or accidental causes. Source: U.S. Census Bureau. Image 






Defining Maternal Morbidity  
Morbidity is generally defined as the rate of incidence of the health outcome of interest per 
specified population (Definitions of Maternal Mortality, 2014).  
 
Figure 9: Definition of Morbidity. Morbidity in general is defined as the rate of 
incidence of a certain health outcome per population of interest. Image from (Definitions 
of Maternal Mortality, 2014) 
 
 Maternal Morbidity, specifically, is defined by the Maternal Morbidity Working Group 
(MMWG) as "any health condition attributed to and/or complicating pregnancy and 
childbirth that has a negative impact on the woman's wellbeing and/or functioning." (Chou 
et al., 2016) Within this definition exists 121 conditions that can range in severity and 
duration. In this way, maternal morbidity exists on a spectrum. (WHO | Measuring 
Maternal Health, n.d.) At the most severe end of the spectrum is the “maternal near miss” 
and maternal death. (Say et al., 2009) At the other end of the spectrum are non-life-




Figure 10: The Spectrum of Morbidity. Maternal morbidity exists on a spectrum of 
severity. At the least severe end of the spectrum are non-complicated pregnancies, 
indicated by the green bar. At the most severe end of the spectrum are near misses (or 
severe acute maternal morbidity) and maternal death, indicated by the red and black bars.  
Image taken from (Say et al., 2009). 
 
Maternal near miss or severe acute maternal morbidity (SAMM) are terms that can be used 
interchangeably to describe any severe obstetric complication (Say et al., 2009). They are 
defined as the “near death of a woman who has survived a complication occurring during 
pregnancy or childbirth or within 42 days of the termination of pregnancy.” (Say et al., 
2009)   
 
There are three different ways to identify a maternal near miss (Table 1). Ultimately, the 
WHO and the MMWG recommend using the organ system dysfunction-based criteria as it 
produces less variation in data than the disease-specific criteria and is more likely to 
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identify maternal near misses than the management-based criteria (Say et al., 2009). 
Identification of maternal morbidity plays a large role in preventing maternal death.  
 
Table 1: Approaches Used to Identify Maternal Near Miss. Three different approaches 
to defining a maternal near miss. Table from (Say et al., 2009) 
 
 
The MMWG also created a framework by which physicians and researchers should use to 
identify maternal morbidity. In order to classify maternal morbidity “(i) identification and 
measurement of the selected maternal conditions should be feasible and evidence-based; 
(ii) maternal morbidity should not be viewed as consisting only of the conditions 
themselves, but also their complications; and (iii) morbid conditions should be prioritized 
on the basis of their frequency and impact.” (Say et al., 2009)  
 
Clinical criteria 
related to a 
specific disease 
entity 
Specific diseases are used as the starting points and then for 
each disease, morbidity is defined. For example pre-eclampsia 
is the disease entity, and complications such as renal failure, 




In this system an intervention such as admission to an Intensive 
Care Unit (ICU), the need for an emergency hysterectomy, the 
need for a blood transfusion, caesarean section are used as the 




This system is based on the concept that there is a sequence of 
events leading from good health to death. The sequence is 
clinical insult, followed by a systemic inflammatory response 
syndrome, organ dysfunction, organ failure and finally death. 
Maternal near miss cases would be those women with organ 
dysfunction and organ failure who survive. The criteria for 
defining a maternal near miss are defined per organ system. 




Figure 11: Flowchart to Determine Morbidity. This flowchart depicts the process of 
determining where a pregnancy lands on the morbidity spectrum. Image taken from (Say 
et al., 2009). 
 
 
However, it is important to note that the definition of maternal morbidity and the criteria 
by which to identify it have not always been standardized. Due to its variable 
presentation, duration, and severity, maternal morbidity has been defined in many 











The primary goal of this analysis is to understand the driving forces behind the increasing 
MMR in the United States. Furthermore, this analysis aims to explain the correlation 
between various chronic diseases and the impact of race on maternal mortality. In 
addition, this thesis aims to provide a comprehensive review of literature regarding the 
maternal mortality ratio in the United States. Lastly, this paper aims to discuss ways in 


















TRENDS IN MATERNAL MORTALITY  
Maternal mortality is a tragedy for the loss of life, the family, and our society as a whole. 
Despite years of targeted public health and medical interventions, about 700 women in the 
United States die each year due to pregnancy related complications (Maternal Mortality, 
2020). Health professionals must fully understand its cause in order to identify effective 
ways of decreasing the number of maternal deaths in the United States and beyond. 
However, defining, tracking, and interpreting data relating to maternal deaths and its causes 
has not always been easy or uniform, leading to inaccurate and unreliable data. 
 
Maternal Mortality in the United States: 1900-1990 
The United States saw its highest rates of maternal mortality in the early 20th century 
(“Healthier Mothers and Babies,” 1999).  Notably, there was no reliable maternal mortality 
data collection in the United States before 1915 and, even once data started being collected, 
it was not entirely accurate (I. Loudon, 2000). This imperfect data collection was due to 
two known factors: first, the data was collected from a limited number of states until 1933 
and second, the United States included indirect maternal deaths in its data whereas other 
countries at the time did not, making it difficult to compare to international MMRs (I. 
Loudon, 2000).  
 
The maternal mortality ratio in the United States in 1915 was 607.9 deaths per 100,000 live 
births and remained about as high until the mid 1930’s (Table 1).  These poor outcomes 
were largely due to “poor obstetric education and delivery practices” as the medical 
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specialty of obstetrics was generally ignored by physicians (“Healthier Mothers and 
Babies,” 1999). This lack of interest in maternal care led to poorly trained physicians and 
birthing practitioners, such as midwives (Achievements in Public Health, 1900-1999: 
Healthier Mothers and Babies, n.d.). Lack of proper training ultimately gave rise to a 
substandard level of obstetric care delivery, which had significant impacts on the amount 
of maternal deaths during this part of the century.  
 
In fact, inappropriate obstetric interventions, such as induction of labor, use of forceps, and 
unnecessary cesarean deliveries, performed by these poorly trained professionals were a 
common cause of the high MMR at the time (Achievements in Public Health, 1900-1999: 
Healthier Mothers and Babies, n.d.). Shockingly, 40% of maternal deaths during this time 
were due to sepsis (Irvine Loudon, n.d.-b). This high prevalence of sepsis was caused by 
inappropriate medical intervention during birth as well as “illegally induced abortions” 
without a complete understanding or implementation of proper sterile technique (Irvine 
Loudon, n.d.-a). The remaining maternal deaths were mostly attributed to hemorrhage and 








Table 2: Maternal Mortality Ratio in the United States 1915-1990. Data from 
(National Center for Health Statistics (U.S.), 2007). 









































Table 2 (continued): Maternal Mortality Ratio in the United States 1915-1990. Data 










































After the 1930’s there was a steep decline in maternal deaths throughout the United States 
and the world in general (Fig. 12). The MMR declined to 8.2 deaths per 100,000 live births 
by 1990 (Table 1). The decreasing number of maternal deaths was due to a multitude of 
reasons including public health interventions, increasing standards of living, and the 
establishment of proper obstetric and delivery guidelines (Achievements in Public Health, 
1900-1999: Healthier Mothers and Babies, n.d.). The decline in maternal deaths was also 
linked to an increasing number of in-hospital births facilitated by trained physicians, 
obstetricians, nurses, and midwives using proper aseptic techniques (King, 2012). Medical 
advances such as the development of safe anesthesia, blood banking, and discovery of 
antibiotics also played a huge role in reducing the number of maternal deaths throughout 








Figure 12: Maternal Mortality Ratio: 1915 – 1990. Due to medical and public health 
advancements the maternal mortality ratio around the world began to decline rapidly in the 
1930’s to converge around the same number of maternal deaths in 1990. This trend is 
demonstrated using maternal mortality ratios for Malaysia, United States, Netherlands, 
Ireland, and Germany. Image from (Maternal Mortality Ratio, 2015, n.d.) 
 
Unsurprisingly, during a time of segregation, racism, and unequal treatment towards Black 
Americans, the MMR for Black mothers was disproportionately high (Fig. 13). Despite the 
Civil Rights Act of 1964, that claimed to outlaw “discrimination on the basis of race, color, 
religion, sex, or national origin”, the MMR for Black Americans remained higher than their 





Figure 13: Maternal Mortality by Race in the United States: 1935- 2007. Early in the 
20th century, when racism and segregation were commonplace, the MMR for Black 
Americans was disproportionately high when compared to their white counterparts. The 
MMR for Black communities was, at one point, higher than 5x that of White communities. 
Image from (Singh, 2010). 
 
 
Maternal Mortality in the United States: 1990-Present 
Notably, the maternal mortality ratio in the United States began to rise in the early 1990’s 
(Fig. 13). While the rate is still far below what it once was, the United States was and is 






Figure 14: Maternal Mortality Ratio in the United States: 1915-2018. The maternal 
mortality ratio had been gradually declining until it began to rise again around 1990. Note: 
*deaths per 100,000 live births. Not all states reported data prior to 1933. Image from 
(Maternal Mortality in the United States, n.d.). 
 
Currently, the leading causes of maternal mortality in the United states are cardiovascular 
conditions, infection or sepsis, and other non-cardiovascular conditions that account for 
15.5%, 12.7%, and 12.5% of pregnancy-related deaths, respectively (Fig. 14). Pregnancy-
related deaths due to hemorrhage, hypertensive disorders of pregnancy (such as 
preeclampsia or eclampsia), and anesthesia complications have declined but those due to 
cardiovascular, cerebrovascular accidents, and other medical conditions have increased 



















Figure 15: Maternal Deaths by Cause in the United States: 1990-2016. The number of 
maternal deaths in the United States has been rising since the early 2000s. This image 
depicts that dangerous trends along with the causes of these deaths. Image from (Maternal 
Deaths by Cause, n.d.). 
 
This changing distribution of causes (Fig. 15) may be due to the increasing number of 
pregnant women in the United States have chronic health conditions such as 
hypertension, diabetes,  and chronic heart disease (Admon et al., 2017; E. Kuklina & 
Callaghan, 2011; E. V. Kuklina et al., 2009). These diseases may put a woman at higher 
risk of complications or death during or after her pregnancy (Pregnancy Mortality 
Surveillance System | Maternal and Infant Health | CDC, 2020). 
 
Notably, the difference in MMR between White and Black mothers continues today, over 
100 years since maternal mortality data began being collected (Fig. 17). As the MMR for 












women and the disparity increased (Maternal Mortality in the United States, n.d.). This 
disparity has persisted despite claims of equality between races. In order to tackle this 
serious health issue, the causes of maternal mortality must be examined with special care 
to understand how it disproportionately affects Black women. 
 
Figure 16: Ratio of Black to White Maternal Mortality in the United States. Black 
mothers are more likely to die due to pregnancy-related causes than White women, this 











































THE RISING MATERNAL MORTALITY RATIO IN THE U.S. 
The maternal mortality ratio has decreased 38% globally, from 342 deaths to 311 deaths 
per 100,000 live births, between the years of 2000-2017 (Maternal Mortality Rates and 
Statistics, n.d.). However, the United States is one of a few countries where a woman is 
more likely to die during or after pregnancy than women from decades ago. This list 
includes the United States, Serbia, Georgia, Saint Lucia, the Bahamas, North Korea, 
Jamaica, Tonga, Venezuela, South Africa, Suriname, Guyana and Zimbabwe.” (Roser & 
Ritchie, 2013). Understanding why the United States is experiencing a rise in maternal 
deaths is vital to not only saving lives, but also improving the health of women 
worldwide.  
 
Comparing the MMR of the United States to the Rest of the World 
As of 2018, the maternal mortality ratio in the United States is 17.4 deaths per 100,000 
live births (NVSS - Maternal Mortality - Homepage, 2020).  While the MMR of the 
United States is low compared to other countries around the world (Fig. 17), it is the only 








Figure 17: Global Maternal Mortality Rates: 2000-2017. A comparison between the 
MMRs of each country. The highest rates are mostly concentrated in Sub-Saharan Africa. 
Image from (Maternal Mortality Rates and Statistics, n.d.). 
 
 
Figure 18: Maternal Mortality Ratio: 1990-2015. Maternal mortality ratios globally 
have been trending down, however the United States has a noticeably positive slope. 




Even more striking is the rising MMR in the United States with respect to the amount of 
money the U.S. spends much more on healthcare than any other Organization for 
Economic Co-Operation and Development (OECD) country (Fig. 19).  In fact, in 2018 
the United States spent 16.9% of its gross domestic product (GDP) on healthcare, close to 
double that of the average OECD country, but continues to lag in maternal mortality, 
among other health issues (Tikkanen et al., n.d.). 
 
Figure 19: Percent GDP Spent on Healthcare per OECD Country. The United States 
spends more than other OECD country on healthcare as a function of GDP. Image from 
(Tikkanen et al., n.d.) 
 
Moreover, this increased healthcare expenditure shows no beneficial effects on the MMR 
of the United States (Fig. 20). Compared to other countries with lower healthcare 











Figure 20: Maternal Mortality Ratio vs Health Expenditure over time: 1990 – 2015. 
The maternal mortality ratio in the United States is one of the highest when compared to 
other developed countries, as determined by GDP per capita. This is the case even though 
the United States is spending much more on health care annually per capita. Note: Health 
expenditure per capita is adjusted for inflation and price level differences between 
countries. This graph is in terms of 2010 international dollars. Image from (Maternal 
Mortality vs. Health Expenditure over Time, n.d.) 
 
Preventable Maternal Deaths 
What is even more alarming regarding the rising MMR in the United States is the number 
of deaths that could have been prevented. The CDC estimates that 63.2% of pregnancy-
related deaths could be prevented (CDC, 2019). Furthermore, 68.2% of pregnancy-related 
deaths caused by cardiovascular and coronary conditions were preventable, and 70.0% of 
pregnancy-related deaths caused by hemorrhage were preventable (Fig. 21). These deaths 
were determined to be preventable when a “reasonable” change to the patients 
community, healthcare provider, healthcare facility, and/or “systems factors” could have 
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avoided a maternal death outcome (Report from Nine Maternal Mortality Review 
Committees, 2018).  The most common contributing factors to preventable maternal 
deaths were “patient/family factors (e.g., lack of knowledge on warning signs and need to 
seek care) followed by provider (e.g., misdiagnosis and ineffective treatments) and 
systems of care factors (e.g., lack of coordination between providers).” (“New Report 




Figure 21: Distribution of Preventability Among Pregnancy-Related Deaths. Data 
shows that 63.2% of pregnancy-related deaths are preventable, 68.2% of pregnancy-
related deaths caused by cardiovascular and coronary conditions were preventable, and 
70.0% of pregnancy-related deaths caused by hemorrhage were preventable. Image from 






Timing of Maternal Deaths  
Tracking when maternal deaths occur during pregnancy is essential to understanding 
maternal mortality. To better understand the high maternal death rate in the U.S. and 
potential treatments, it is helpful to know when they happen. Around 31% of maternal 
deaths occur during pregnancy, 17% occur on the day of delivery and 52% occur after 
delivery otherwise known as postpartum (Fig. 22). 
 
 
Figure 22: Timing of Pregnancy-Related Deaths. More than half of pregnancy related 
deaths occur after delivery, or what is commonly called the fourth trimester. Image from 
(Maternal Mortality in the United States, n.d.). 
 
The timing of postpartum maternal deaths is as follows (Fig. 23) : 19% occur between 
one to six days after termination of pregnancy, 21% occur between one and six weeks 
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after termination of pregnancy, and 12% take place six weeks to one year after 
termination of pregnancy (Tikkanen et al., 2020).  
 
Figure 23: Further Breakdown of Timing of Pregnancy-Related Deaths: 2011-2015. 
There is an important distribution of pregnancy-related deaths even within the postpartum 
death category. Image from (Tikkanen et al., 2020) 
 
During the first week after giving birth “severe bleeding, high blood pressure, and 
infection are the most common contributors to maternal deaths” whereas cardiomyopathy 
is the leading cause of later maternal deaths (Fig. 24) (Maternal Mortality in the United 
States, n.d.). Understanding the distribution of different causes of maternal death and 
their timing can help physicians and birthing professionals tailor their care to each 
mother, while remaining vigilant for signs and symptoms of these life-threatening 






Figure 24: Causes of Pregnancy-Related Mortality by Percent During Pregnancy and 
the Postpartum Period in the United States: 2007–2016. Earlier in the postpartum period 
infection, hemorrhage, and high blood pressure contribute more to maternal deaths. Later 
in the postpartum period cardiac myopathy makes up the majority of the causes for 
maternal death. Image from (Maternal Mortality in the United States, n.d.) 
 
 
Figure 25: Cause Specific Maternal Deaths by Race/Ethnicity in the United states: 
2007–2016. Notably, the causes of maternal deaths vary between races and ethnicities.  






CAUSES OF THE RISING MATERNAL MORTALITY RATIO IN THE U.S. 
The cause of the rising MMR in the United States is currently unclear, however, it is likely 
multifaceted. Many speculate that the cause for the rising MMR is due to increased 
reporting of pregnancy-related deaths, the increasing prevalence of chronic disease, and 
the impacts of structural racism on access to quality healthcare. Analyzing and 
understanding how these different factors may put certain populations at higher risk for 
maternal death is essential to preventing unnecessary loss of maternal lives. 
 
Mechanisms of Maternal Mortality Data Collection 
The Center for Disease Control, specifically NCHS reports maternal mortality data through 
the National Vital Statistics System (NVSS) (MacKay et al., 2005). The CDC National 
Center for Chronic Disease Prevention and Health Promotion conducts “epidemiological 
surveillance” of maternal deaths through their Pregnancy Mortality Surveillance System 
(PMSS) (MacKay et al., 2005). The CDC compiles data on maternal mortality that is 
voluntarily sent from 52 reporting areas, including all 50 states, New York City, and 
Washington D.C. (Ozimek & Kilpatrick, 2018). These reporting areas collect their 
maternal death data from death certificates for all women who died during pregnancy or 
within one year of pregnancy (Ozimek & Kilpatrick, 2018). These death certificates are 
filled out by physicians and reported to their state before being sent to the NCHS(NVSS - 





Periodically, the National Center for Health Statistics will call for a national consensus 
process that will inform recommendations to states on the “content of birth and death 
certificates.” (NVSS - Maternal Mortality - Evaluation of Changes, 2020) In 2003, the 
NCHS responded to research that revealed the maternal deaths were being underreported 
and undercounted and that states were not using uniform methods by recommending states 
add a standardized checkbox (Fig. 26) to the death certificate to report maternal deaths 
(NVSS - Maternal Mortality - Evaluation of Changes, 2020). Notably, this change was met 
by delayed adoption of death certificate formatting among states, ultimately leading to 
“data incompatibilities” and  inaccurate trend analyses. (MacDorman et al., 2016) This 
checkbox wasn’t added to the death certificate of the final state until 2017, 14 years after 
the originally suggestion was made by the NCHS (NVSS - Maternal Mortality - Evaluation 
of Changes, 2020).  
 
Figure 26: Pregnancy item on the U.S. Standard Certificate of Death. The added 
checkbox to indicate recent pregnancy on the U.S. Standard Certificate of Death. This 
check box was not uniformly added to each state’s death certificate until 2017, despite 




Interestingly, the incremental rollout of the checkbox was intended to prevent a one-time, 
artificial spike in MMR, however, adding the checkbox state by state has made assessing 
the trends in MMR over time incredibly difficult (NVSS - Maternal Mortality - Evaluation 
of Changes, 2020). While the addition of this pregnancy item to the U.S. Standard 
Certificate of Death was a vital step towards standardizing maternal mortality data, there 
are conflicting opinions on how it has affected the MMR in the United States. Some believe 
this helped identify pregnancy related deaths that would have otherwise been missed,  
while others believe this could have led to increasing numbers of maternal deaths that were 
not actually related to pregnancy. (King, 2012)  
 
Notably, the NCHS suspended the publication of maternal mortality data in 2007(NVSS - 
Maternal Mortality - Evaluation of Changes, 2020). This decision was made due to the 
diverging of state tracking systems that created. Meaning, because states were not required 
to use the check box, and some didn’t even have it on the death certificate, the data for 
maternal mortality varied greatly. The NCHS has since been adjusting its coding methods 









The Prevalence of Chronic Disease in the Pregnant Population 
The addition of the pregnancy indicator to the Certificate of Death is only partly 
responsible for the rising number of maternal deaths in the united states. Pregnancy itself 
is a risk factor for a maternal death, but there are certain women who are at higher risk of 
death. Chronic health conditions, such as diabetes, hypertension, or obesity, represent an 
additional risk to pregnant women (Creanga et al., 2015).  
 
Historically, maternal deaths have been linked to conditions that occur during delivery, 
such as hemorrhage and sepsis, however the U.S. has seen the prevalence of these 
conditions shift over time.  Mothers in the United States are now more likely to have pre-
existing conditions, mainly cardiac disease, that can lead to serious pregnancy-related 
complications or even maternal death (Admon et al., 2017). In fact, the prevalence of 
chronic diseases as contributing factors to maternal death have increased over the past 3 
decades (Fig. 27). This increase in prevalence may also be linked to the obesity epidemic 
which has caused a rise in rates of hypertension, diabetes, and other chronic diseases that 
can have a significant impact on pregnancy and maternal outcomes (Berg et al., 2009). 
Additionally, as medical technology advances, women with serious chronic conditions that 
would not normally be able to conceive are able to get pregnant and give birth with the 




Figure 27: Percentage of Maternal Deaths Caused by Chronic Diseases in the United 
States: 1987-1990 vs. 2014-2017. The percent of maternal deaths caused by chronic 
diseases like cardiomyopathy and other cardiovascular conditions have steadily increased 
over time. Data from (Pregnancy Mortality Surveillance System | Maternal and Infant 
Health | CDC, 2020) 
 
Between 1993 and 2012 the prevalence of both preexisting comorbidities and pregnancy-
related conditions increased in birthing populations (Admon et al., 2018).   In 2005-2006 
only 67 per 1,000 hospitalizations of women delivering babies had one chronic health 
condition, in 2013-2014 that number rose by 40% to 92 per 1,000 hospitalizations (Fig. 
28). Additionally, the number of pregnant women with more than one chronic condition 
rose from 4.7 to 8.1 per 1,000 hospitalizations in the same study period (Fig. 28). This 
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indicates a rise in hospitalizations that are linked to women with one or more pre-existing 















Figure 28: Number of Women with One or More Than One Chronic Health Condition 
Hospitalized During Delivery: 2005-2006 vs 2013-2014. The number of hospitalizations 
during pregnancy of women with one or more than one chronic health disease is rising. 
Data from (Admon et al., 2017) 
 
It is important to note that, while the prevalence of chronic diseases in the U.S. is 
increasing, chronic diseases are also more common in older populations. This is significant 
when considering maternal mortality and morbidity as the average maternal age in the U.S. 

















































disease that went on to develop a pregnancy-related disease increased by 23.5% (Metcalfe 
et al., 2018). The combined effect of increasing prevalence of these chronic diseases, 
cardiovascular disease in particular, and increasing maternal age of the United States’ 





Figure 29: Maternal Age Distribution in the United States: 2000-2017. Trends in 
maternal age show a shift towards older pregnancies. Pregnancies in age groups 25-29, 30-
34, 35-39, and 40 and over have all increased while pregnancies in 20-24 and 20 and under 
age groups have decreased. Image from (National Vital Statistics Reports Volume 69, 
Number 5 June, 2020 Effects of Changes in Maternal Age Distribution And, n.d.) 
National Vital Statistics Reports, Vol. 69, No. 5, June 25, 2020  3
Figure 1. Maternal age distribution: United States, 2000–2017
NOTE: Numbers may not add to 100 due to rounding.
SOURCE: NCHS, National Vital Statistics System, Natality.
Percent
0 20 40 60 80 100
2017 5.1 29.1 28.3 14.4 3.219.8
2016 5.4 20.4 29.1 28.2 13.9 3.1
2015 5.8 21.4 29.0 27.5 13.3 3.0
2014 6.3 22.1 28.7 27.1 12.8 3.0
2013 7.0 22.8 28.5 26.4 12.3 3.0
2012 7.8 23.2 28.4 25.6 11.9 3.0
2011 8.4 23.4 28.5 25.0 11.7 2.9
2010 9.3 23.8 28.3 24.1 11.6 2.9
2009 10.0 24.4 28.2 23.1 11.5 2.8
2008 10.4 24.8 28.2 22.5 11.5 2.7
2007 10.5 25.1 28.0 22.3 11.6 2.6
2006 10.4 25.3 27.7 22.3 11.7 2.6
2005 10.2 25.1 27.3 23.0 11.7 2.7
2004 10.3 25.2 26.9 23.5 11.6 2.7
2003 10.3 25.2 26.6 23.9 11.4 2.6
2002 10.8 25.4 26.4 23.7 11.3 2.5
2001 11.3 25.4 26.3 23.4 11.2 2.4
2000 11.8 25.1 26.8 22.9 11.1 2.3
40 and over35–3930–3425–2920–24Under 20
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Currently, the leading causes of maternal mortality in the US are cardiovascular disease 
(15.5%), infection and sepsis (12.7%), other non-cardiovascular disease (12.5%) (Fig. 30). 
The increasing number of pregnant women with one or more chronic health condition, such 
as obesity, hypertension, diabetes and chronic heart disease, will increase their likelihood 




Figure 30: Causes of Pregnancy-Related Deaths: 2014 - 2017. Currently, the leading 
causes of maternal mortality in the US are cardiovascular disease (15.5%), infection and 
sepsis (12.7%),  other non-cardiovascular disease (12.5%) (Fig. 26). Data from 
(Collaborators, 2017). 
 
Finally, it is important to note that the U.S. has one of the lowest providers to live birth 
ratios when compared to other similar countries (Fig. 31). It is also tied for last place with 
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regards to number of midwives per 1,000 live births (Fig. 31). This can have important 
implications when it comes to improving maternal outcomes. First, the majority of births 
in the United States are low risk and can be managed by midwives, thus allowing for Ob-
gyns to focus on their more high risk pregnancies (Tikkanen et al., 2020). This model is 
especially enticing given the level of care provided by a midwife has been shown to provide 
care that is comparable, if not better, than that given by a physician (UNFPA, 2014). 
Additionally, midwives can provide increased postpartum care for the mother, an essential 
service given 52% of maternal deaths in the U.S. occur up to 1 year after birth (Tikkanen 
et al., 2020). Understanding how to screen for and mitigate these health conditions while 
ensuring adequate care is essential in preventing a further increase in the MMR.  
 
 
Figure 31: Maternal Care Workforce Comparatively.  The United States has the second 
lowest ratio of ob-gyns to patients and is tied for last place for midwives to patients. This 
has far reaching implications on controlling and decreasing the number of maternal deaths 





Racial Disparities in the Maternal Mortality Ratio  
The rise in maternal mortality ratio is not equal across all ethnic and racial groups in the 
United States. Recently the first report on maternal health in the U.S. was released for the 
first time in a decade. Unfortunately, the report confirmed the MMR was still rising and 
still affecting Black women more than their White counterparts (First Data Released on 
Maternal Mortality in Over a Decade, 2020).  
 
When adjusted for age, primary insurance payer, median household income, and ZIP code 
Black mothers had higher prevalence of “nearly every physical health condition 
examined”, this included asthma, hypertension, kidney disease, HIV or AIDS, pulmonary 
hypertension and diabetes (Admon et al., 2018). Notably, chronic diseases associated with 
increased risk for pregnancy-related morbidity and mortality are largely more common and 
less well controlled in black women (Petersen, 2019b). When considering the 10 most 
frequent causes of severe maternal morbidity, Black women experienced significantly 






Figure 32: Incidence of the 10 most frequent severe maternal morbidities per 10,000 
delivery hospitalizations by race and ethnicity, United States, 2012–2015. When 
compared to their Black counterparts, White women experience far lower levels of 
morbidity. Adjusted for age, income, payer, rural vs urban residence, and hospital region. 
Image from (Admon et al., 2018). 
 
Additionally, the increase in maternal morbidity and maternal mortality is not equal across 
all racial groups (Fig. 32). Among black women specifically, studies consistently 
demonstrated higher pregnancy-related mortality risks, even when controlling for 
insurance coverage, marital status and medical conditions (Wang et al., 2020). A similar 




Figure 33: Change in Percent of Women with Obstetric Comorbidity and Severe 
Maternal Morbidity/Mortality Among Delivery Hospitalizations by Race. The change 
in population demographics over time show the overall increase in prevalence of obstetric 
comorbidity and severe maternal morbidity/mortality is not equal by race. Data from 
(Metcalfe et al., 2018) 
 
Currently, a Black woman is over 3 times as likely to die due to pregnancy related causes 
than a White woman (Pregnancy Mortality Surveillance System | Maternal and Infant 
Health | CDC, 2020). In fact, the MMR in the United States is higher among women in 
almost every racial and ethnic minority compared with that of non-Hispanic white women 
(Fig. 34). Even among groups with higher levels of education, significant disparities 
persisted between Black and White mothers (Petersen, 2019), demonstrating that the 
disparity in pregnancy-related mortality is not simply due to one factor. Data on the 
distribution of maternal morbidity and mortality confirms that the compounded effects of 
both race and chronic health conditions on maternal mortality put women with health 
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conditions who were members of an ethnic minority at a significantly higher risk for 
pregnancy-related death compared with non-Hispanic white women (Admon et al., 2018). 
 
 
Figure 34: Distribution of Maternal Deaths in the United States by Race: 2007-2016. 
The maternal mortality ratio in Non-Hispanic Black and American Indian/Alaskan Native 
women is substantially higher than that of a White Woman. Data from (Pregnancy 
Mortality Surveillance System | Maternal and Infant Health | CDC, 2020) 
 
However, it is imperative that providers not only understand the health-related causes of 
increased maternal morbidity and mortality in the Black population are not only due to 
increased prevalence of pre-existing chronic conditions. Access to quality care for these 
women is a huge challenge. Black women are more likely to report being “treated unfairly 















during their labor and delivery, no postpartum visit, and “less postpartum emotional and 
practical support at home” (Maternal Mortality in the United States, n.d.). These 
experiences can have direct influence on an unfavorable maternal outcome or cause stress 
that can lead to increased likelihood of maternal death. Thus, when looking at the rising 
MMR in the United States, it is essential that we consider how it disproportionately affects 
mothers of certain ethnic or racial groups, specifically Black women. 
 
COMBATTING THE RISING MATERNAL MORTALITY RATIO IN THE 
UNITED STATES 
The rise in MMR in the U.S. is troubling for its implications on maternal health and the 
health of our society as a whole. Maternal mortality has long been held as a measure for 
the health and wellbeing of a country in general. The increasing number of maternal 
deaths indicates that, despite its status as a developed nation and large healthcare 
spending, the United States is not caring for its pregnant women properly.  
 
While the addition of the pregnancy indicator to the United States Standard Certificate of 
Death may have increased the number of maternal deaths by nature of increased data 
collection, we cannot ignore the role of increasing prevalence of chronic disease in the 
pregnant populations nor the disparities in MMR that exists between White women and 




In order to get an accurate understanding of how maternal mortality trends are 
progressing in the United States, there must be a standardized and comprehensive method 
in classifying and tracking maternal morbidity and mortality. Implementing the 
pregnancy checkbox on the U.S. Standard Certificate of Death was very effective in 
identifying pregnancy-related deaths that were otherwise being missed and increased 
ascertainment of data relating to the MMR (Horon, 2004). However, the checkbox alone 
is not enough. Studies suggest that over half of  pregnancy-related deaths are not 
identified through routine surveillance methods, such as through death certificate 
reporting (Hirshberg & Srinivas, 2017). While the addition of the pregnancy status to the 
death certificate has aided in the identification of maternal deaths, there must be further 
research and tracking in order to understand the prevalence of maternal deaths with the 
most accurate data possible. 
 
Given the rise in number of women who are hospitalized during delivery with one or 
more chronic conditions, it is imperative that the United States take a targeted approach 
to diminishing the impact of these conditions on maternal outcome. The increasing 
number or women hospitalized during delivery due to a pre-existing condition must be 
met with a higher practitioner to patient ratio. Additionally, all other, non-emergent cases 
should be managed by a trained midwife when possible and desired. Notably, private 
insurance in the U.S. does not uniformly cover the cost of midwife deliveries, adding 
another barrier to care for women who would be more comfortable giving birth with a 
midwife. While the Affordable Care Act does provide coverage for midwifery care, the 
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availability of trained midwives is so low, insurance coverage does not guarantee access 
(Tikkanen et al., 2020). 
 
Along the same lines, midwives can also contribute to increased care postpartum, 
colloquially termed the “Fourth Trimester”. As 52% of maternal deaths occur after 
delivery, it is incredibly important that providers follow up with patients after they give 
birth (Tikkanen et al., 2020). These services can be provided by a physician or trained 
midwife and insurance should cover services rendered by either to improve patient’s 
access to care. However, given the low ratio of ob-gyns and midwives to live births (Fig. 
31), improving insurance coverage will not increase access without an increase in 
provider population.  
 
Finally, while data suggests a strong correlation between chronic health problems and 
maternal mortality, actually tackling the relationship between race and maternal mortality 
has proven difficult. The implications of race on a person’s health are hard to gauge.  
Understanding its effect on the entirety of an individual’s well-being is challenging and 
difficult to quantify. Furthermore, race is not a risk factor for pregnancy-related mortality 
but rather a marker of risk for racism-related exposures that may lead to adverse maternal 
outcomes.  
 
The effects of structural racism range from disparities in income to poorer health and 
increased rates of chronic disease. These chronic conditions place Black women at greater 
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risk of poor pregnancy outcomes than their white women of pregnancy-related deaths from 
cardiomyopathy and hypertension, among other causes. Therefore, race and its 
implications for other risk factors, can greatly affect the outcome of the patient. Moving 
forward, physicians and policymakers must take care to target their maternal mortality 
interventions to the obstetric population as a whole with a focus on making pregnancy safer 
for the communities with higher prevalence of maternal death. This can manifest as 
providers of the same race as their patients, holistic care involving doulas or midwives, 
more comprehensive Fourth Trimester care, or increased perinatal and prenatal 
surveillance of chronic health conditions.  
 
As seen by the limitations of much of the data available in maternal mortality ratio, it is 
clear that more streamlined and effective reporting measures are necessary to understand 
why the MMR in the United States continues to rise, despite its decrease in other developed 
countries. In addition to collecting data to understand the root of increasing incidents of 
maternal mortality, physicians must screen for and monitor chronic illnesses in pregnant 
women, with a focus on mothers of ethnic minorities, in order to eliminate unnecessary 
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